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(57) ABSTRACT 

The present invention relates to a method of and an apparatus 
for separation and application of thin objects of a non-porous 
material or of a material of loW porosity on a surface. The 
invention also relates to a package for the thin objects. With 
the aid of a pick up and lay doWn head on an application 
means a vacuum is applied on a part, preferably the middle, of 
the uppermost object in a stack of thin objects being in a 
recess of a package. The recess of the package for receiving 
the objects is at least areaWise someWhat smaller than the 
exterior dimensions of the objects. With the aid of vacuum in 
the pick up and lay doWn head the uppermost object is lifted 
out of the package. The underlying objects in the stack remain 
in the package by the friction and scrape effects toWards the 
interior Walls of the package. Then the pick up and lay doWn 
head of the application means is lowered doWn so that the 
object is brought into contact With the surface. 

2 Claims, 3 Drawing Sheets 
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METHOD AND DEVICE FOR APPLICATION 
OF THIN OBJECTS 

This application is a Divisional of application Ser. No. 
10/146,950, ?led on May 17,2002 now US. Pat. No. 6,843, 
474, and for Which priority is claimed under 35 U.S.C. § 120; 
and this application claims priority of Application No. 
0101740-9 ?led in SWeden on May 17, 2001 under 35 U.S.C. 
§ 119; the entire contents of all are hereby incorporated by 
reference. 

BACKGROUND OF THE INVENTION 

The present invention relates to a method of separation and 
application of thin objects of a non-porous material or of a 
material of loW porosity on a surface for biological and/or 
chemical reactions. The invention further relates to an appa 
ratus for automatic separation and application of these objects 
and a package for the thin objects. 

To determine various substances’ ability of inhibiting or 
promoting groWth of e. g. a microorganism, the substances are 
applied on a cultivation surface for the organism. This is 
accomplished by applying a carrier on the cultivation surface, 
on Which carrier one or more substances are present in a 

predetermined and de?ned concentration pattern. Then the 
substances diffuse into the cultivation surface, e.g. agar, and 
the desired concentration pattern of substance(s) is achieved 
in the cultivation medium. After incubation of the cultivation 
medium With the substance and the microorganism to be 
tested, the result is normally read by measuring the inhibition 
Zone. Various examples of hoW to perform this is illustrated 
i.a. in EP 0 157 071 and EP 0 444 390. These patents describe 
hoW to transfer a predetermined and de?ned concentration 
pattern of substances With the aid of thin, rectangular or 
square carriers having the substance(s) in the predetermined 
concentration pattern. These carriers, also called test strips, 
are very thin and made of a non-porous material or a material 
of loW porosity, e.g. some kind of plastic material. They are 
applied manually on the cultivation surface as it has been 
dif?cult to achieve a more automated separation and applica 
tion. So far these strips have been packed in stacks in blister 
packs of some suitable plastic material With smooth interior 
Walls and of a dimension someWhat larger than that of the test 
strips. When picking up the uppermost strip from such a 
package it is dif?cult to pick up only that one Without picking 
up a number of underlying strips due to adherence eg by 
static electricity. 
US. Pat. No. 5,026,039 describes a method of feeding 

sheets from a stack of sheets in e. g. a copying machine using 
vacuum to lift the uppermost sheet. During the feeding a leaf 
spring is adapted in the paper path to separate the uppermost 
sheet from the subsequent sheet so that only one sheet is fed 
at the time. 

SUMMARY OF THE INVENTION 

Not applicable. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

The invention is closer described in the folloWing non 
limiting embodiments illustrated on the enclosed draWings. 
In the embodiment shoWn the thin objects are rectangular, and 
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2 
FIG. 1 shoWs an embodiment of an apparatus of the inven 

tion, 
FIG. 2 shoWs an embodiment of the package of the inven 

tion, 
FIG. 3 shoWs in enlargement a part of the package and 
FIG. 4 shoWs one step of the process of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a method of separation and 
application of thin objects of non-porous material or a mate 
rial of loW porosity on a surface for biological and/ or chemi 
cal reactions. One example on such a surface to be mentioned 
is that of a cultivation medium, eg a surface of agar or 
agarose. On the side of the thin objects that shall be applied 
toWards the surface there may be a predetermined and de?ned 
concentration pattern of chemically or biologically active 
substances. The shape of the thin objects is non-limiting and 
they may be e.g. rectangular, square, oval or circular. By a 
pick up and lay doWn head on an application means vacuum 
is applied on a part, preferably the middle, of the uppermost 
object in a stack of the thin objects in a package. A recess of 
the package for receiving the objects is at least areaWise 
someWhat smaller than the exterior dimensions of the objects. 
With the aid of the vacuum in the pick up and lay doWn head 
the uppermost object is lifted out of the package. By the 
friction and scrape effects against the interior Walls of the 
package the uppermost of the thin objects Will during the 
lifting movement attain a convex shape. HoWever, the under 
lying objects of the stack Will be retained in the package With 
the aid of a friction and scrape effect against its interior Walls. 
Thereafter the object is applied on the surface by lowering the 
pick up and lay doWn head of the application means so that the 
contact betWeen the object and the surface is maximiZed. 
The expression biological and/ or chemical reactions com 

prises those mentioned in EP 0 157 071 and EP 0 444 390. 
In one embodiment the packages are applied on a rotate 

able disc. The desired package is put into position under the 
pick up and lay doWn head by rotating the disc, Whereafter the 
uppermost object is lifted out of the package. Thereafter the 
rotateable disc is turned back into its original position and the 
object is applied on the surface by loWering the pick up and 
lay doWn head. Then another package is brought into position 
under the pick up and lay doWn head and the next object is 
lifted up With the aid of the pick up and lay doWn head. Then 
the rotateable disc is turned back into its original position and 
the object is applied on the surface. It is continued in this Way 
until the desired number of objects has been applied on pre 
determined spots on the surface. 

In another embodiment the rotateable disc has openings 
betWeen the packages to alloW the loWering of the pick up and 
lay doWn head to the surface. In this embodiment the desired 
package is brought in a position under the pick up and lay 
doWn head, the uppermost object is lifted out of the package 
and the rotateable disc is turned so that the pick up and lay 
doWn head is brought into position above the closest opening 
in the disc. Thereafter the object is applied on the surface by 
loWering the pick up and lay doWn head through the opening. 

In still another embodiment it is the application means that 
is turned so that the pick up and lay doWn head is brought into 
position above the package from Which an object is to be 
picked up. By the pick up and lay doWn head the object is 
removed from the package, Whereafter the application means 
is turned into a position above the surface on Which the object 
is to be applied. Thereafter the object is applied on the surface 
by loWering the pick up and lay doWn head. Then the appli 
cation means is tumed so that it comes into position above the 
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next desired package. The uppermost object in this package is 
picked up, the application means is turned back into position 
above the surface and the object is applied thereon. It is 
continued in this Way until the desired number of obj ects have 
been applied on predetermined spots on the surface. 

In one embodiment of the invention the thin objects are 
applied in a predetermined order and on predetermined spots 
of the surface. 

Non-limiting examples on non-porous material or material 
of loW porosity are plastics, such as polyacrylamide, polyes 
ter, polyamide, polycarbonate or similar material. 

The present invention also concerns an apparatus for sepa 
ration and application of thin objects of a non-porous material 
or a material of loW porosity on a surface for biological and/or 
chemical reactions. The shape of the thin objects is non 
limiting, and they can eg be rectangular, square, oval or 
circular. The apparatus comprises one or more holders for 
packages for the thin objects, Which holders are applied on a 
rotateable disc, and an application means having a pick up and 
lay doWn head that can be lifted and loWered. This head is 
designed to be loWered into the recess of a package, and it is 
?exibly suspended in the application means. The disc can be 
rotated from its original position so that each of the packages 
can be brought into a position beloW the pick up and lay doWn 
head. On the pick up and lay doWn head a vacuum may be 
applied or released to pick up the uppermost object in the 
package and apply it on the surface, respectively. The appa 
ratus further comprises a holder for the surface on Which the 
object is to be applied. The holder is rotateable and When an 
object is applied on the surface and the pick up and lay doWn 
head has been raised to fetch a neW object from the package, 
the holder is rotated and thereby the surface so that the next 
object is applied on another spot on the surface. 
A driving device is connected to the rotateable disc to move 

it in a predetermined moving scheme. Another driving device 
is connected to the rotateable holder for the surface on Which 
the objects are to be applied. In this Way the apparatus can be 
set so that it lifts the thin objects one by one from the packages 
in a predetermined order and applies them on predetemined 
positions on the surface. 
One embodiment of the present invention concerns an 

apparatus comprising one or several holders for packages of 
the thin objects, Which holders are applied on a disc, an 
application means being rotateable around an axis and having 
a pick up and lay doWn head that may be lifted up and loWered 
doWn. This head is so designed that it can be loWered into the 
recess and is ?exibly suspended in the application means. On 
the pick up and lay doWn head a vacuum can be applied or 
released for lifting up the uppermost object in the package, its 
separation from the other objects of the package and its appli 
cation on the surface, respectively. The apparatus further 
comprises a rotateable holder for the surface on Which the 
objects are to be applied. 
A driving device is connected to the application means to 

move this along a predetermined moving scheme. Another 
driving device is connected to the rotateable holder for the 
surface on Which the objects are to be applied. In this Way the 
complete apparatus can be set so that it lifts the thin objects 
one by one from the packages in a predetermined order and 
applies them on predetermined positions on the surface. 

The shape of the pick up and lay doWn head is not limiting 
and it may be e.g. rectangular, square, oval or circular. A 
channel extends in the middle of the pick up and lay doWn 
head through Which a vacuum may be applied. 

Further the invention concerns a package for thin objects of 
non-porous material or material of loW porosity. The shape of 
the thin objects is non-limiting, and they may be e.g. rectan 
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4 
gular, square, oval or circular. The package is of a soft, bend 
able material With a recess for receiving the objects, Which 
recess at least areaWise, is someWhat smaller than the exterior 
dimensions of the objects. 

In one shoWn embodiment of the invention the recess for 
receiving of objects in the package is in its Width someWhat 
smaller than the Width of the objects. 
The package may be of any shape, the essential thing is that 

the recess at least areaWise is someWhat smaller than the 
exterior dimensions of the objects. Examples of suitable 
material for the packages are foamed plastic, cellular plastic, 
expanded rubber and foamed rubber With open or closed cells 
With or Without a crosslinked molecular structure. Examples 
of such materials are loW or high density polyethene, polypro 
pene, vinyl plastic, polystyrene, polyurethane and the like. 
When removing an object from the package the rough Wall 
rims of the cells in the recess of the package create an irregular 
friction against the objects. A consequence of this is that the 
uppermost object is lifted out of the package While the under 
lying objects of the stack remain in the package. 

In one preferred embodiment the packages may have a 
bottom of a someWhat stiffer material, Which facilitates the 
handling. The material in the bottom may be the same as in the 
other parts of the package, but in embodiments With a stiffer 
material in the bottom this material has a higher density than 
that of the other part of the package. 

FIG. 1 shoWs an apparatus 10 With application means 12 
for separation and application of thin objects of non-porous 
material or material of loW porosity on a surface for biological 
and/or chemical reactions, such as the surface of a cultivation 
medium. The apparatus 10 comprises a holder 17 for pack 
ages 24 of the thin objects. The packages are exchangeable. 
These holders 17 are applied on a rotateable disc 16. In the 
disc 16 there are openings 13 betWeen the surfaces that are 
occupied by the packages 24. The disc rotates around an axis 
25. A pick up and lay doWn head 14 that can be lifted up and 
loWered doWn is ?exibly suspended in the application means 
12. In the middle of the pick up and lay doWn head is a channel 
15, through Which a vacuum can be applied. The disc 16 is 
connected to a driving device (not shoWn) and the apparatus 
10 can With the aid of the panel 18 be set so that it lifts the 
objects out of the packages 24 in a predetermined order. 
Further the apparatus 10 comprises a rotateable holder 19 for 
the surface on Which the thin objects 22 are applied. In the 
embodiment shoWn it is an agar surface in a Petri dish 20. The 
holder 19 is connected to a driving device (not shoWn). 

FIG. 2 shoWs an embodiment of a package 24 for thin 
objects 22 of non-porous material or a material of loW poros 
ity having a predetermined and de?ned concentration pattern 
of chemically or biologically active compounds on one side 
of the object. The package 24 With a bottom 29 has a recess 26 
for receiving the objects 22 and recesses 28 for the holders 17 
(in the apparatus 10 of FIG. 1). 

FIG. 3 shoWs in enlargement a part of the package 24 and 
the object 22 (With a concentration scale) in the recess 26. The 
parts of the longitudal Walls of the recess that Will come into 
contact With the longitudal rims of the object are designated 
27. 

FIG. 4 shoWs a cross section of a package 24 With a number 
of thin objects 22. In a pick up and lay doWn head 14 a vacuum 
has been applied through a channel 15. In the ?gure is shoWn 
hoW the pick up and lay doWn head 14 on its Way up from the 
recess 26 of the package 24 brings the uppermost of the thin 
objects 22 While the others remain in the package due to the 
friction and scrape effects toWards the interior Walls of the 
package 24. 
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What is claimed is: 

1. A method for separating thin objects, Which comprises: 

providing a package for thin objects Which comprises a 
package housing being made of a bendable material 
selected from the group consisting of a cellular plastic, 
foamed plastic or foamed rubber With open or closed 

cells, the package housing including a recess for receiv 
ing thin objects and containing at least tWo thin stacked 
objects, said recess having a rough Wall rim and an area 
that is smaller than the exterior dimensions of the thin 
objects and Within Which recess said thin objects can be 
contacted and lifted out of said package housing, said 

10 

6 
thin objects being made of plastic and having a chemi 
cally or biologically reactive substance on a ?rst surface 
thereof; and 

separating the uppermost thin object from the other thin 
objects to remove it from the package housing by con 
tacting the upper surface thereof such that only the 
uppermost thin object attains a curved shape When being 
lifted from the recess because of suf?cient friction pro 
vided by said rough Wall rim. 

2. The method of claim 1, Wherein the thin object is formed 
from a plastic selected from the group consisting of polyacry 
lamide, polyester, polyamide, and polycarbonate. 

* * * * * 


